Neuroprotective effect of zVAD against the neurotoxin 3-nitropropionic acid involves inhibition of calpain.
The contribution of calpains and caspases to cell death has been widely studied using pharmacological inhibitors. Among them, the caspase inhibitor N-benzyloxycarbonyl-valyl-alanyl-aspartyl-fluoromethylketone (zVAD) has been used as a specific caspase inhibitor in nearly 1000 published studies. However, several studies showed that zVAD also behaves as a calpain inhibitor in peripheral cells. The effects of zVAD as a calpain inhibitor have never been assessed in neurodegeneration models. We examined here whether zVAD could reduce neurodegeneration in Huntington's disease models using the mitochondrial inhibitor 3-nitropropionic acid (3NP). In these models, 3NP toxicity has been shown to require calpain activation. In rats, intra-cerebro-ventricular infusion of zVAD significantly reduced 3NP-induced striatal degeneration, and decreased the 3NP-induced activation of calpain and calpain-dependent cleavage of fodrin. zVAD (100 microM) also blocked 3NP-induced death of cultured striatal neurons. In vitro, zVAD inhibited purified mu-calpain with high affinity (IC50=10 nM). The present data demonstrate that zVAD protects neurons against 3NP through calpain inhibition. This suggests that, in certain models of neuronal death where zVAD showed protective effects, caspases but also calpains may be involved.